Protein engineering for improving the thermostability of tryptophan oxidase and insights from structural analysis.
l-Tryptophan oxidase, VioA from Chromobacterium violaceum, which has a high substrate specificity for tryptophan, is useful for quantitative assay of tryptophan. However, stability of wild type VioA is not enough for its application in clinical or industrial use. To improve the thermal stability of the enzyme, we developed a VioA (C395A) mutant, with higher stability than wild type VioA. The VioA (C395A) exhibited similar specificity and kinetic parameter for tryptophan to wild type. Conventionally, the quantity of tryptophan is determined by instrumental methods, such as high-performance liquid chromatography (HPLC) after pre-column-derivatization. Using the mutant enzyme, we succeeded in the tryptophan quantification in human plasma samples, to an accuracy of <2.9% when compared to the instrumental method, and to a precision of CV <3.2%. To analyse the improvement in storage stability and substrate specificity, we further determined the crystal structures of VioA (C395A) complexed with FAD, and with FAD and tryptophan at 1.8 Å resolution.